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NACA LOW-DBAG AIRFOIL SBCTION FOR XF6U-1 AIRPLANE 

By Lawrence Kg Loftin, Jr., and Fred J- Rice, Jr. 

SUMMARY 

k two-dimensional wind-t m e  1 i n v e s t i g a t i o n  was 

= 0 .6 ,  a i r f o i l  ( t i p  s e c t i o n ) ,  and. an  

conducted t o  d.etermine the  aerodynamic c h a r a c t e r i s t i c s  
of t he  NACA 65(215)-11L:- a i r f o f l  ( r o o t  s e c t i o n ) ,  t he  
UACA 6cjl-212, 
in te rmedia te  a i r f o i l  s e c t i o n  o f  t he  Chance-Vought 
m6u-1 a i rn l ane  . The rgo t  and in te rmedia te  a i r f o i l  
s e c t i o n s  were equipned v i t h  25.92-percent a i r f o i l - c h o r d  
and 33.62-percent a i r fo f l - chord  s l o t t e d  f l a p s .  The 
optimum angular  f l a p  d e f l e c t i o n  f o r  maximum l i f t  was 
found t o  be h O 0  and m,nx!.rnum l i f t  coef fFc ien ts  cor re-  
sponding t o  t h i s  d e f l e c t i o n  were 2.63 and 2.80 f o r  the 
r o o t  and in te rmedia te  sec t ions  a t  a 3egnolds nur.iber o f  

t h e  lift c o e f f i c i e n t  correspondinc t o  the upper limit o f  
t h e  low-drng ranee t o  l.ncrease f r o m  1?.3 t o  O*i!. f o r  t h e  
r o o t  sectio:i and fror: 0.35 t o  9.5 f'o? the in te rmedia te  

airfoils t h e  increneii t  i n  nin5.mm d r a s  c o e f f i c i e n t  
causac? by the 4.O flq d e f l e c t i o n  ivas apymxixatelg 0.001 
a t  a Reynolds number o f  9.0 X lo6. 

X l o 6 *  The use of a 4' cruisin:  f l a p  t!eflection caused 

s e c t i o n ,  both a t  a ReTpolds nunlmr o f  3 X 13 6 . (311 b o t h  
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A t  the  r eqaes t  of the fiureau of keronavt ics ,  Navy 
Departclefit, t e s t s  were con5ucted i n  the Lan,r;leTr r’ two- 
di:nensional, low-tur’aulence tunne l s  of t h r e e  24-lnch- 
chord airfoil models yepresentin;; t h e  r o o t  acd t ~ p  
airfoil sec t ions  and an intermedfate  n i r f o L l  s e c t i o n  of 
the p?oposed- Chance-Vought x ~ 6 v - 1  a i r p l a n e .  
t e s t e d  were the 3ACA 65(215 )-114 (root sectfor , )  , t h e  
TJACX 651-212, a = 0.6 ( t i p  s e c t i o n ) ,  m d  an in t s rmedia te  
s e c t i o n  taken  a t  approximately 55 percent of the semi- 
span. 
were equip;?ed w i t h  s l o t t e d  f laTs.  

The a i r f o i l s  

The models of %e root and intermediate  s c c t i o n s  

The t e s t s  included the  determinat ion of‘ tile aero-  
dynaxfc c h a r a c t e r i s t i c s  of the t ? J e e  s l a i n  a l r f o i l  
s ec t ions  in 30th  t h s  s m o o t h  cond;tion and x i t k  s tandard 
roughness appl ied  t o  L1-6 l ead in2  sc ige.  L i f t  t e s t s  of 
t h e  r o o t  and int6rmsdlate  a i r f o i l  s e c t i o n s  werz made f o r  
a ra9i;c of f l a p  d c f l e c t i o n s  extending L’rom 00 t o  50°. 
? l o s t  of the d a t a  werd obtained a t  a Reynolds nunber of 
3 X 10’ although cornparison t e s t s  wgre conducted a t  

numbers of 1 X’ 106, 3 x IO”, and 6 x 106. 

f r e e  - s t r  e an dynax-ic p r  e s s u r e  

a i r f o i l  s e c t i o n  l i f t  

aSr f oi 1 se et i o n  dr  a6 

a i r f o i l  sectj.or, qu-arter-chord p i t ch ing  rioliient 

a i r f o i l  s e c t i o n  l i f t  c o e f f i c i e n t ,  L 
qc 

Z m a x  m a x i m u %  a i r f o i l  s e c t i o n  lift c o e f f i c i s n t ,  - tic 

d a i r f o i l  s e c t i o n  drag c o e f f i c i e n t ,  - 
qc 
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a i r  f o i  1 s e c t ion  .duar t e r  -chord p i t  chinG-nome n t  
C m C / 4  

c c e f f i c i e n t ,  ma I 

vL 
airfpE 1 se c t i on p i t  c 3 L q  -mmcnt c oef fi cieii t  

ma.c. a5out t he  aerod-JnaxBc c m . L e r ,  
Cm,.C. 

a@ a i r f o i l .  s e c t i o n  angle of z,ttack 

6 f l a p  d e f l e c t i o n  wi th  res1:ect t o  a i r f o i l  chord 

a a i r f o i l  s e c t i o n  r-',eynolds Eu:nber 

The airfoil sec t ions  f o r  which d a t a  wei-e d e s i r e d  
co: is is ted of the NACA 65(215)-1114 ( r o o t  s e c t i o n ) ,  the  
- : A A ~ X  652-212, a = G.6 ( t i p  s e c t i o n ) ,  agd a:i in te rmedia te  
a i r f o i l  s e c t i o n  taken a t  a p p o x i m a c e l y  55 pei'cent of the 
sexispan.  The Foot and intermediate  a i r f o i l  sections 
were eyiiip2ed v i t h  s l o t t e d  f l a p s  of 25.92- arid 33.62- 
2ercs::t a ' i r fo i l  c?-crd, ri .-. s . ~ ~ , c t : i  .v. . . ly.  I.:;:,(-; ;-:.3:;.lt111.- cl;crd 
s i z e s  correspond t o  a f l a p  of const.ant chord length  on 
the three-dimensional wing. With &he f l a p s  i n  the  
r e t r a c t e d  p o s i t i o n ,  tSe  a i r f o i l  s l o t  l l p  was loca ted  a t  
0 . 9 1 5 0 ~  and 0 . 8 8 3 2 ~  on the r o o t  a;id intermediate  a i r f o i l  
s e c t i o n s ,  r e spec t ive ly .  I 

s e c t i o n s  t e s t e d  xere  cons t ruc t ed  of laminated mahogany. 
The m r f a c e s  v:ere then painted and sanded with number &OO 
carSorundwn paper t o  2roduce GII aerodynamically smooth 
finish. Ordinates of' the  t h r e e  a i r f o i l  sectiofis a m  
presented i n  t a b l e s  I ,  11, and 111. The f1aT.s were cu t  
fron d u r a l  and were f in i shed  In a inanl is~ si;n.llar t o  t h a t  
desci7ibed f o r  the p l a i n  a i r f o i l  models. Drawings of the  
r o o t  and i n t e r a e d i a t s  a i r f o i l s  sectiGns wf-t;h f l a g  d e f l e c t e d  
a re  presented i n  f i p r s s  1 and 2 i;o$,,etiL.!Cr xit2-i the flap 
ord ina te s  and the dimensions l o c a t i n g  -t>&e f l a p  a t  the 
prescr ibed  pos i t i ons  corresponding t o  tks a n p l u r  d e f l e c -  
t'ioRs t e s t e d .  The  f l a p  pat3-s used were desi;nat.ed by 
the Chance-Vought C o r 3 o r a t i o n .  A dyawing of the t i p  
s e c t i o n  i s  s h o m  in. f f p m  3 ,  

The 2!+-fnch-chord models' of the th ree  airfoil 



T;1;SllS . .  

The t e s t s  of the tlwee a i r f o i l  models were con.&-ucted 
in the  Langle:: two-dinensional low-turbulence .presquce 
t u n n e l  (des iqna ted  TDT) and tne Lan 
low-tqrrbulsnce tunr.el (de s i p a t e d  L j . Both of these  
tunnels  have t e s t  s ec t ions  -,r;;ilc5 i:ieas-~re 3 f e e t  by 7.5 feet; 
the  models, when mounted, coinpletely span the 3-foot 
dfmension w N t t . h .  the junc t ion  between the node l  xnd t,Li:mti 
walls s e a l e d . ,  
g r a t i q g  t . ~  I3iqessupe r e a c t i o n  0i3. the ~ ' ~ C C T  
o f  t h e  t u r n e l .  Drag c o e f l i c i s n t s  werz d e t e r m l n s d  by the  
wake-swve-2: method, and the  quar te r  -chord pitchi1;iz--n?oment 
c o e f f i c i e n t s  vzere measured with a torL:ue balance A11 
c o e f f i c i e n t s  :./ere c a l c u l a t e d  us inc  t9.c b a s i c  airfoil 
chord ~ ~ i t h  f l a p  r e t r a c t e d  an6 n e u t r z l  a A !;.,ore co?.cplEtt,e 
d e s c r i 2 t i o n  of these tunze l s  and t h e  ixetliods emFloyed 
for obtainin? and Fedticinz the e:.iperIlriental d a t a  4 s  
contailled i n  re ference  1. 
f r o m  refereqce  1 xere  used t o  co r rec t  the tmmsl d a t a  t o  
f r e e - af r c ond i t i on s : 

9 JT t VJ 0 - d i  ;.ne 11 s 1 

L i f t  qeasu.rencnni;s wers. o9 ta ined  by i n t e -  
ar!.d Cei.Iil*lg 

The f o l l o W i n ~  fcrn; i las  der ived  

'i -- - l.G594q! 

a, := l . O l c j a , '  

Lift and drag r e s - J l t s  were obtained for the  th ree  
p l a i n  airafoi l  s ec t ions  in tl-16 s~noot'i7 condlt  Loil a t  Keyrzolds 
numbers cf 1 ,Y 106, 3 x 190, 6 x loG 2nd 7 K lo6. 
and dr-y were a l s o  yeas:ired a t  a , ie;nolds nu-nber of 
6 
t h e  leading edge o f  t h e  ?.rodel. Tlie i)itc?Anz-nolmnt 
c h a - a c t e r i s t i c s  of t!ie t z e e  _ iods ls  i - 7  t ' -~ :  s.;oot'-- 
d i t i o n  vrere CleteriiJred a t  Re;-nolds n:~m?ers  of' _ I  :.\ 10 , 
6 x 106, and 

/ L i f t  

10g"witb standard rouepness  ( r e fe rence  1) ap:Jlied t o  

L L  ""2- - 

x 106. 

Lift r e s u l t s  '-'ere obtained i'w t:TLE: roct ar i l  i n t e r -  
niediate airfoil sec t ions  i:: tbe  sl'ioctl- conCi t i o n  thro\;gki, 
a ran::" of f Lap def l e c t i  3ns ext.>nd: nr b fro.:? Oo t o  50' 
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The lift c h a r a c t e r i s t i c s  o f  these two a i r f o i l s  were a l s o  
determined wi th  the f l a p  f u l l y  extended but not  d e f l e c t e d ,  
and wi th  the  f l a p  p a r t i a l l y  extended and d e f l e c t e d  bo. 
The l a t t e r  conf igu ra t ion  was intended t o  be used as a 
c r u i s b g  d e f l e c t i o n  f0.r the  f u l l - s c a l e  a i r p l a n e .  The 
Reynolds nimber of most of these  t e s t s  was 9 x 106; how- 
ever ,  t h e  e f f e c t  of increas ing  the Reynolds n x d x r  f r o m  
1 X lo6 t o  9 x lob was determined f o r  the airfoils. with 
bo0 f l a p  d e f l e c t i o n ,  Oc f u l l  extended conf igu ra t i cn ,  
and 4-O c r u i s e  condl t ion.  were a l s o  made a t  a 
Reyzzolds iiwmber of 6 x 10 6 ... with the f l a p  d e f l e c t e d  40° 
and s tandard roughness a p l i e d  t o  the leadine; edge. 

P i t  ching-mome n t  char a c t  e r i  sL_i c s w e r e  de t e r d n e d  f o r  
both-models a t  f l a p  d e f l e c t i o n s  of tCo a d hOo. The 
Reycolds niimber of' t he  t e s t s  was 6 x 10% x i t b  t h e  f l a p  
d e f l e c t e d  L O 0  and 9 x lo6 for the bo d e f l e c t i o n .  

BraC r e s u l t s  wera obtained f o r  o ~ l y  one f l a p  de f l ec -  
t i c n ,  the bo ( p a r t i a l l y  extended) c r u i s e  c o n f i z u r a t i  n. 
The d a t a  were obtained a t  Reynolds nixll3er-s of 1 X 108 and 

. 1 . . _ .  I .  9 x 106. 

R Z F L T S  AZTD DISCUSSIOIT 

Flap r e t r a c t e d , -  The r e s u l t s  of t e s t s  of' the  th ree  
p l a i n  a i ' r f o i l  sectiolzs a m  presented irk fig;'ul"es b,  5 ,  and 6. 
A Cornparison o f  $hess r e s u l t s  i nd icd tos  t h a t  a t  a Reynolds 
number of 9 x 106 a l l  t h ree  sec t ions  have agproxirnately 
the same inaimurn lift coef'f i c ie ; i t  Decreasing the B e p o l d s  
number from 9 106 t o  3 x lo6 apixars  t o  cause a decrc- 
ment  i n  maximum l i f t  c o e f f i c i e n t  of abofit 0.1 for the 
intermedihte  and t i p  sec t ions ,  an6 0.05 f o r  the roo t  
t i o n .  A f u r t h e r  decrease i n  Reynolds nuxber from 3 X 10 
t c  1 x 106 r e s u l t s  i n  a decrement of  approximately 0.35 
i n  t"le maximma l i f t  c o s f f i c i o n t  f o r  all t h ree  sections. 
I+, I s  i n t s r e s t i n r -  c. t o  : :_ate t l i a t  tiit, maxi.r,iu.m l i f t  c o s f -  
f ' i c i en t s  of khe. s~?!onth s ec t ions  a t  a 3agnolds nu::ibor of 
1 x -106 i s  of t;ie, sage ordc r  of  m . ~ n i t u ~ e  as tkoso 
obtained a t  a 3 e p o l d s  nuEbsr of 6 x l o g  with standard 
roughness apa l i ed  t o  ,:?e airfoil leading edge. 

.The minimux drag c o e f f i c i e n t  of  t:?e t h ree  smooth 
s e c t i o n s  i s  seen t o  be approxinately 0.004.0 a t  a Reynolds 

"""z 
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num3er o f  9 x 10 6 . 
9 
'-77 an f*?erSfi:'=nt of anproxina te ly  0.0010 for the  r o o t  and 
i n t e r n e d i a t e  sen,tioxs and 0.0005 f o r  t L ; a  t i p  s e c t i o n .  
The nost adverse e f f e c t  of decFeasi2g Reynolds number i s ,  
however evicent  ou ts ide  the r a n p  5f l i f t  c c a f f f c f e n t s  
corL>esnond;ng t o  low-drag, DecreasinL t h e  3eynolds n;mber 
t o  1 X 106 resii . l ts  ii1 a f g r t h z r  increase  i n  dl-sg, ivith the  
x o s t  pronounce< inc rease  again appza?inL outs ide  the  low- 
drag ranze o f  l l f t  c o e f f i c i e n t s .  T ~ E ,  low-drag 1.an;e 
i ncr e as e s s one wh a t  .;i l t k de c r  e a s in& Eie yii.0 Id  n . ~ ? m ~  e P and, 
a s  , n i g h t  be expected, i s  s l I  ~tl:- saiia21er i'or Lhe t i p  
s ec t ion  than f o r  t'ne r o o t  anld in t e rxeCia t e  secc;ions.  Thi 
minimm drag c o e f f i c i e n t  i s  approximately 0.0098 f o r  a l l  
t h ree  sec t ions  in t he  rei-.@ zondi i ion;  hoxever, the drag 
increase  x f t P  l i f t  ccGff2cient i s  rnY1Ci-e severe for t he  t i p  
and interiaediate s s c t f o n s  tiia,-i for t;=e r o o t  s ec t ion .  

I" 1 ap de f l e  q t e d . - The 1- f f t. char ac t e r  i s t i c s c or r e c. pond- 
i n g  t o  a ReTynolds nirnber o f  7 X 106 arid a range of f l a p  
d e f l e c t i o n s  extecdi.1,- f rom Oo t o  5G0 a re  2reszDted i n  
f i  -waes  7 and 8 for the  r o o t  am2 Pntcrmediate a i r f o i l  
s e c t i o n s ,  In o ; - ~ e r  t o  f a c i l i t a b e  analysis ,  t:ie values  of 
the m a x i m v n  l i f t  c o e f f i c i e n t s  greseil teb I n  f i g u r e s  7 and k j  
have been r e p l o t t e d  i;? f ' i p r e  9 as a i c n c t l c n  rJf flap 
def l cc t ion .  T:m values  ?f' t h e  i.ia%imrm l l f t  c o s f f i c f s n t  
obtained x i t h  the  Go ( f u l l  extensed)  and 1;O ( 2 a r t i a l l v  

t h i s  f i g u r c ,  Tkie d a t a  si;owr, I n  f i f ; u r c  9 i n a i c a t e  t k a t  
the d e f l e c t i o n  f o r  h i ches t  xaxifilurn l i f t  z o e f f i c l e n t  Is 
ap?rox'lrnatelly :ioo for both a L r f o i 1  s e c t i o n s .  The i n t e r -  
nediate  a i r f o i l .  s e c t i s p  has a rmxi3,u;n l i f t  c o e f f i c i e n t  
a t  a f la r j  de , f lec t fon  cf 40: agproxjmutely 0.17 kliclner 
t h a r  t h e  value 2.63 o5tained for L;E r o o t  s ec t ion .  %e 
hiFher  rr,ax?ernuYri l i f t  coeI'ficLe.:t of 1 Iie inteLjxedfate air- 
foil seceion probably r e s u l t s  f 2 0 ~  brie c r e a t e r  f l a p  C';Grd 
employed -vftl i  t lis s e c t i o n .  '?hose v..cli e s  of  the  niaximm 
l i f t  coefficient are  considera::lJ b e t  ker than tile value 
2.36 o'ita,ned with a 0 . 2 0 ~  s i m l a t e d  s p l i t  f l a p  d e f l e c t e d  
60" :,kfch .$vas t e s t e d  wlth these same L'.iO a i r f o l l  s e c t i o n s ,  
b c t  a r e  l e s s  thar, the  valiJe 3.00 obtained w i t h  a & s e r i e s  
a i r f o i l  s e c t i m  of  approximately 114-percent t l i i c m e s s  
haviilg a double-s lo t ted  f l a p  ( r e f e r e m e  2 ) .  

AS the  Ileynolds nimSer decreases  from 
lo6 t o  3 x 106, t he  rninirilum drag c o e f f i c i e n t  inci-eases 

gxtspded) f l a p  conf igura t ion  :i.iVt- ;c!E b e e 2  1 ICl?Xc'*Sd ill 

A co1csarison of t?ie rcsLlt;s presented in f i t u r z s  
and 8 S ~ O W S  t J la t  the Inaximm'! l L f t  c o e f f i c i e n t  cwresponding 
t o  tne  b o  ( p a r t i a l l y  extended) "crv.iseit d e f l e c t i o n  i s  



I .  approximately 0.1 lower than  t h a t  obtained f o r  the 0' 
(full extended) c o n f i , T r a t i o n  on both the roo t  and i n t e r -  
mediate a i r f o i l  s ec t ions .  The r e s u l t s  presented i n  
f i g u r e s  7 and 8 a l s o  show t ha t  extending the f l a p  causes 
an increase  i n  l i f t - c u r v e  s l o p e  over t h a t  of  the  ?laJ.n 
a i r f o i l .  The use of the  p l a i n  a i r f o i l  chord  length i n  the  
d e t e r a i n a t i c n  of a l l  l ift c o e f f i c i e n t s  causes t h i s  a,pparent 
i nc rease  i n  l i f t - c u r v e  s lope  

The r e s u l t s  of t e s t s  of che r o o t  and ia tcrmediate  
a i r f o i l  s ec t ions  with !ioo f la ;> d e f l e c t i o n  are prcse t e d  

/ x 106, 6 x 106, and 3 x 1 0  , and f o r  A Xeynolds number 
of 6 x 106 with  s tandard r o q k n c s s  ai3:;lied t o  t h e  a i r f o i l  
l ead ing  e d p .  Included a l s o  i n  these f i g u r e s  are  the  
d a t a  obtained a t  lieynolds nu;Ymrs of 1 x 106 and 9 x 106 
f o r  the ( p a r t i a l l y  extended) f l a p  deflect:  1 on and the  
00 ( f u l l  extended) f l a p  conficuratioz. The maxi-mm l i f t  
c o e f f i c i e n t  obtained q r \ r i t : i  the 40° f l a p  d e f l e c t i o n  ap?ears 

e Reynolds number i s  decreased from t o  s u f f e r  l i t t l e  
9 x 106 t o  3 x 10 
number from 3 x 106 t o  1 x 10 r e s u l t s  i n  a decrexent i n  
maximJm l i f t  c o e f f i c i e n t  o f  approximately 0.32 for the  
in te rmedia te  s e c t i o n  and 0.47 for tke root sec t ion .  The 
decrement ii1 m a x i n u n  l i f t  c o e f f i c i e n t  on bot'r_ p l a i n  a i r -  
f o i l s  f o r  a decrease i n  Xeynolds nuxber from 3 X 106 t o  
1 X 106 was of' the order of 0.35. A s  has been noted i n  
t e s t s  of an G i r f o i l  e;l+ippeiZ with a doilb*le-slotted f l a p  
(refeyence 2 ) ,  the anzle of  zero l i f t  decreases  with 
decreasing Z e p o l d s  nurn9er. 

i n  maximum lift coef f i c i e n t  res:i.lting from standard 
l e a d i n g e d g e  rouC:mess a re  0.06 xore and 0.13 l e s s ,  
r e s p e c t i v e l y ,  for the a i r f o i l s  wrt'li LO0 f l a p  d e f l e c t i o n  
than  foy the  p l a l n  a i r f o i l .  This r e s u l t  seems t o  agree 
with the d a t a  presented i n  re ference  2 which shows t h a t  
f o r  an. a i r r o i l  apyroxiaa te ly  14-perccnt thick e iL:i->ped 
with a double-s lo t ted  f l a p  the decrement i n  !11;3~iirmi 
l i f t  c o e f f i c i e n t  r e s u l t i n g  as a cmseyuennce of  s tandard 
roughness i s  approximately the saxe f o r  ti2 p l a i n  a i r f o i l  
a s  f o r  the  a i r f o i l  with f l a ?  d e f l e c t c d ,  As was noted 
?nJitk: the pla.'n a i r f o i l s ,  t he  maxirnux l i f t  c o e f f i c i e n t  
of the smootk sec t ions  a t  a Eegr,olds .number of 1 x 1.0 
a re  nea r ly  the  s me a s  ti:ose obtained a t  a EZepoldv 

i n  f i g u r e s  1 0  a?d 11 *Cor : : e y l d s  nuabors of 1 x 1b >8 , 

2 ts t\ ho-:Jever, ec reas ing  the Reynolds 

For t he  roo t  and lnterniediate s e c t i o n s ,  t he  decrements 

8 
number of 6 x 10 z jvith standard leading-edge roughness. 



D a@; d a t a  corresDonding t o  Reynolds numbers o f  
1 X 10 t;? and 9 X 1 0  6 a re  presented  i n  f i g u r e  12 f o r  the 
r o o t  and In t e rved ia t e  a i r f n ' l l  s e c t t o 3 4  v i t h  the Lo 
( u a r t i n l l y  extended) f l a p  de f l ec t ion .  Coynparisan of' 
these da t a  v i t h  those obtained f o r  the p l a i n  a i r f o i l  
shows t h a t  the f l a p  causes an increment 5.n minimum drag 
coe f f i c i e  t of amrox ims te ly  0,001.0 a t  a Reynolds iiumber 
of 3 x l o g  on bo th  sec t ions .  A t  this sanie Reynolds 
number, tkie use o f  the 4.O f l a p  defl .ection caussd the l i f t  
coe f f i c i en t  correspond! nE; t g  the  u'ner 3 . i m i t  of' the  low- 
dras  r a r - ~ e  t o  i m r e e s e  rroiqi 0.3 t o  q.L!. f o r  tlie r o o t .  
sec t ion  and fro:? 0.35 t o  0.5 fo;? t::e ia te r r ied ic te  s ec t ion .  

The pitching-riornent c h a r a c t e r i s t i c s  of the two a i r -  
f o i l s  with f l a p  d e f l e c t i o n s  o f  4.' ( p a r t i a l l y  extended)  
and L O o  are presented 5-11 f i s u r e  13. A cor,y3arison o f  
these da ta  with those  i n  reference 2 for a 6-ser ies  a i r -  
f o i l  equi?:xL: with a double-s lo t ted  f l a p  'infiicates that  
f o r  l i f t  c o e f f i c i e n t s  up t o  t he  stall the  p i tch ing-  
moment c o e f f i c i e n t s  a r e  cons iderably  less f o r  t he  a i r -  
f o i l  with the s l o t t e d  flap, 

C ORC LUSI OITS 

The r e s u l t s  Qf a two-dimensional wind-tunnel inves- 
t i g a t i o n  o f  two NACA 65-ser ies  a i r f o i l  s e c t i o n s  of  
approximately 14- and 13-percent th ickness  and equipped 
with 25.92-nercent a i r f o i  1 chord and 3 3.62-percent a i r -  
f o i l  chord s l o t t e d  f l aps ,  r e spec t ive ly ,  z.nd a ? l a i n  
a i r f o i l  s ec t ion  ind ica t e  the f o l l o w i n g  conclusions: 

lift c o e f f f c i e n t  was 40° for both of the  a i r f o i l  s ec t ions  
equin?ed v i t h  s l o t t e d  flaps.  

1. The orJtimum f l a p  clef les t ion f o r  maximm s e c t i o n  



9 mi NO.. ~ 5 ~ 1 1  

3 ,  A t  a Reynolds number of 9 X 10 6 the  use of a 
4 O  c r u i s i n g  f l a p  de f l ec t ion  caused the l if t  c o e f f i c i e n t  
corresponding t o  the  upper l i m i t  o f  t he  low-drag range 
t o  increase from O e 3  t o  0.L. f o r  the  r o o t  s e c t i o n  and 
f r o n  0.35 t o  0.5 f o r  the intermediate  s ec t ion ,  On both 
a f r f o i l s  the Increment i n  minimum drag c o e f f i c i e n t  
caused by the 4.O f l a o  d e f l e c t t o n  vas apprgximately 0,001 
a t  a Reynolds number of  9.0 x 10 6 . 

Langle y Ikmor i  a1 Aer oneut 1. c a l  Lab o r  at or y 
National Advisory Comit teo  f o r  Aeronautics 

Laneley F ie ld ,  Va. 

1, kbbot t ,  I r a  B. v3n Doenhoff, Albert  E. and S t i v e r s ,  
Louis S., Jr.? Summary of A i r f o i l  Data. KACA kCFl 
No, L5C05, 19 r~5 .  

2. &aslow, Albert  Le and L o f t i n ,  Leurence K, Jr.: 
Two-Dimensional Wnd-Tunnel I n v e s t i g a t i o n  of an 
kpqroxirnatelg &.-Percent Thick IVACA 66-series- 
Type Airfoil Sect ion  with a Double-Slotted Flap. 
BJACA 1.” No. 1110, 1946, 
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Flap  f u l l  up 
Flap p a r t i a l l y  extended 
Flap f u l l y  extended 

F igure  7.- L i f t  c h a r a c t e r i s t i c s  a t  va r ious  f l a p  d e f l e c t i o n s  of a r o o t  
a i r f o i l  s ec t ion  equipped wi th  a s l o t t e d  f l a p  for t h e  Chance-Vought 
XF~U-1 a i rp l ane .  R e =  9 x lo6; t es t ,  TM' 914. 

____ ~ 
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Figure 8.- L i f t  c h a r s c t e r l e t i c e  at  var ious  f l a p  d e f l e c t i o n s  of t h e  
NACA 65(215)-114 s i r f o i l  ( intermediate  s e c t i o n )  equipped with a 
s l o t t e d  f l a p  f o r  t he  Chance-Vought Xi?6U-1 a i rp l ane .  
tes t ,  TDT 915. 

R = 9 x lo6; 
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- f lap d e f l e c t i o n s  of the  NACA 65(21 )-lib a i r l o i l  ( r o o t  s e c t i o n )  
equipped with a s l o t t e d  f l a p  f o r  t z e  Chance-Vought XF6U-1 a i rp l an  
Tests, 'IDT 915 and LTT 418. 
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Figure  1 .- Dra c h a r a c t e r i s t i c s  of two conf igura t ions  of the  
NACA 2 5(2151-fl.4 a i r f o i l  ( r o o t  s e c t i o n )  and an intexmedlate 
a h f o i l ' s e c t i o n ,  bo th  equipped with a s l o t t e d  f l a p ,  f o r  tkc  
Chance-Vought XF~U-1 a i rp l ane .  Tests, a)T 9 4  and 915, and 
LTT 417 and 418. 
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